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REPORT  ON  MAPLE  PRODUCTS. 

By  J.  F.  Sreu.  (Maedooald  College,  Quebec.  Canada),  AMsoeiak  Ikferee. 

Thm-  samples  of  maple  sirup  and  thr.-o  „f  maple  sugar  were  sent  »Mit. 
bugar  i\<).  4  was  made  in  tlie  laboratory  from  Sirup  \o.  1 ;  Su-rar  Xo  -> 
from  Sirup  No.  2;  and  Sugar  No.  (i.  from  Sirup  No.  3.  Dry  basis 
r.  suits  from  tho  sugars  should  be  comparable  with  those  from  the  cor- 
responding sirups. 

PHKPMIVTION  OK  THi;  SAMIM.i;. 

Tho  diroctions  to  collaborators  callod  for  a  study  (.f  lh.«  d.<siiid)ility 
of  adding  water  to  all  samples,  whoth.  r  sirup,  su^ar  or  oth.-r  maple 
produ.ls.  boiling'  f.  IM^C.  (219=F.)  at.d  filtoriufj  aftor  such  coBcentra- 
tion  was  completed.  A  comparison  of  the  mn  ils  of  filter  paper,  raodio, 
and  cotton  wool  as  fdtoririf:  media  was  also  n-quesled. 

Tlie  n  boiling  and  filteririfj  of  sirups  before  analysis  was  recommended 
by  C.  H.  Jones  in  1905'  ;md  sufrpestod  to  tlic  association  at  its  twenty- 
sw^nd  annual  convention'.  The  suggestion  was  endorsed  by  Bryan  at 
the  twenty-ninth  convention^  Its  whole-hearted  adoption  would  sim- 
pufy  the  directions  materially. 

S.  F.  Sherwood  favors  lillering  after  the  product  has  been  evaporated 
to  the  proper  density  and  regards  filter  paper  as  a  satisfactory  medium. 
Tbe  experience  of  the  writer  is  that  filtration  of  the  .oncentrated  sirup 
through  paper  is  too  slow,  since  the  sirup  becomes  more  concentrated 
dunng  the  filtration.  MmSm  is  rather  an  indefinite  and  perhaps  too 
coarse  a  medium.  Th.>  associate  referee  pn>f<.rs  cotton  w.m.I  (absorbent 
cotton)  loosely  packed  in  the  point  of  a  funnel.  This  is  also  open  to 
the  charge  of  indefiniteness  but  the  writer  has  foimd  it  satisfactory. 

In  one  series  of  experiments,  where  dilferent  portions  of  the  same  hot 
sirup  were  poured  upon  filters  of  the  three  classes.  100  ,r.  ran  through 
the  muslin,  and  60  cc.  through  the  cotton  wool,  in  2  minutes,  while'^it 
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rough  the  throe  media 


 40  OP. 

 25  cc. 

(ainRl»)   5  r«". 

i^vcry  iristiiriri'  (he  pdrliotis  of  sirup  lillcicd  Ihroiiffh  the 
paper  gave  a  higher  refractometer  reading  than  either  of  the  otb» 
portions. 

Thv  few  (omparativc  oxporirmiils  made  upon  aalylical  values 
of  samples  filtered  through  the  difTorcnt  media  r(>v  .m  m  iln  ial  diffor- 
ences.  Thus,  in  Sirups  Nos.  1  and  2,  results  for  total  ash  (.dry  basis) 
are  as  shown  in  Tables  1  and  2. 

.  dl  n  la  -1  -     :  .  -  .  _ 

<^  >         I'flrrminalion  of  Mai  ash  (dry  htuu)  in  Sintp  Mo.  1. 


AMALTST 

r<»TT<»N  W(M»1. 

FiLran  1 

M.  A  «.  No.  .... 

G.  J.  Van  Zoeren,  Macdooald  Coitege,  Quebec,  Canada . . 

per  rftil 

o.ss 
o.ss 

0.8.5 
0.81 

;><•/•  crnl 
O.SS* 
O.SS* 
0.85* 
0.85* 

0.86 

0.87 

J.  F.  Snej]  

0.83 
0.02 
O.JK) 
0.S4 

O.ss 

0.86 

0.81t 
0.83t 

* 

Averase  

0.87 

0.82 

•  Sinirle. 
t  Double. 


Tabli:  2.  ^ 

iMerminalum  oj  Mai  ash  (dry  bam)  in  Sirup  No.  5, 
(AiMijnt. }.  F.  Snell.) 
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The  amount  of  w<.rk  d(»ii«'  upon  ihin  point  is  not  sufficient  to  juntify 
•ay  fccoiBnci^tka  other  than  a  contimtation  dt  study. 


MOISTUIIE  HV  Hi;m4CTOiVlt.TKn. 
Tablk  3. 


—mxunmmm 

ANALYIT 

\  tin  Z«H»ren 

Snpll 

i  

prr  rrni 

;52.t)8 
32.W 

P"  cenl 
.•{2.(ifi 

M.m 

XL70 

Thesf  clolcnniiialions  won-  made  with  the  one  instrument,  a  Fery 
refrartomeler  made  by  Adam  Hil|?«r,  London.  England. 

Rt-suits  by  one  observer  on  ten  samples  iisin-  the  AblM-  and  the  Fery 
instruments  were  reptirled  by  Snell  and  Seott'  in  1&  t  and  showed  close 
agreement. 

Sh.-rwood  is  of  the  opinion  that  the  refractometer  method  is  rjuite 
accurate  m  the  case  of  maple  sirup.  A.  H.  Bryan'  jso  point.-d  out  the 
advantages  of  this  method  of  estimatins  dry  suUtance  in  maple  sirup 
as  well  as  m  most  (.ther  liquid  saccharine  products.  In  twelve  out  of 
thirteen  samples  he  obtained  higher  results  for  moisture  by  the  refrac- 
tometer method  than  by  drying  3  to  5  grams  on  10  to  15  grams  of  sand 
n  t-bottomed  dish  at  TO'C.  in  a  vacuum  oven  untU  the  loss  in  5 
^'        ■   not  exceed  3  mg. 


MOISTURE  BY  DRYING. 

The  method  of  drying  on  sand  in  a  vacuum  oven  at  70'C.,  prescribed 
lOT  honey  and  tentatively  adopted  for  all  maple  products,  is  open  t.. 
criticiffln  on  the  grounds  of  indefmiteness  as  to  the  measure  of  the  vacuum, 
the  times  for  weighing  and  the  degree  of  constancy  to  be  attained;  and  the 
mappropnateness  for  maple  products,  which  ordinarily  contain  but  little 
levulose.  The  Laboratory  of  th.;  Canadian  Department  of  Inland  Reve- 
nue  follows  the  practice  of  drying  at  100^.  to  constant  weight,  having 
thesugar  finely  powdered  and  spread  upon  a  watch  glass,  the  sirup  on 
asbestos  fiber  or  sand.  The  two  tentative  methods  of  the  associati.-r. 
for  maasecurtes.mohMseB  and  other  Kquid  and  semi-Uquid  products,  i.  e.. 
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drying  upon  jMiraire  at  lOPil  (in  llw  abM>iMw  «>f  i«vulniw>.  lOO'C).  and 
drying;  upon  qttwti  sMid  at  100*^,  may  pcMMiilily     a^taUa  tar  nuqple 

pnKiiH-tM. 

ISonp  of  thew  mrthodn  is  K  ^ardrd  hh  quite  rathfactory.  With  sar- 
rhuiiric  prodncts.  iihsnlulc  <  uristiiiiry  of  w flight  is  rarely,  if  fvi-r.  ..Il  iiri- 
able  by  any  niPlhud  of  oven  drying  and  in  ttnnv  of  iho  mclliods  n  ft  rnd 
to  arp  tlH»  ronditions  m  dosrly  dolincd  a>  lo  yii-ld  coiH  onlaiil  icsidls  in 
Ui«>  liaiids  of  dilTorcnl  analysts.  In  lh«'  rasp  of  sirnps,  the  rcfra«  Uimi'tPr 
method  forniH  a  salisfaclory  snhstitulc  not  only  jjivin^'  n)U(  h  more 
arrordant  results,  but  also  pircclirif:  ureal  cc  onoiny  of  linii>  and  labor. 
From  the  work  of  Wi'st'  on  sorirtiiiin  sirup,  it  would  appear  that  Danne's 
talciiim  <  arbido  method  possesses  siniihir  ad\ anla^'es.  Hotli  of  these 
nielh«)ds.  hcmever.  require  sp<  (  ial  apparatus,  and  the  re(  ognition  of  u 
direct  drying  method  is  perhaps  unavnidaM>  as  a  ronresHion  to  the 
laboratory  of  modest  resources.  Siieh  a  method  iiiusl.  ho\\(  \i  r,  l)e 
nuK  li  more  closely  (h-lined  than  any  of  those  at  pre.sent  in  use.  l»ro- 
vHiion  must  be  made  not  merely  for  uniform  temperature  thnHiphfmt 
the  oven,  hut  for  uniform  venliliitioii  as  well.  In  ilic  delerminaliuri  of 
moisture  in  evaporated  apples,  J.  A.  l)av»son  (Lut)oratory  of  the  Inland 
Revenue  Department,  Vanc<Hiver,  B.  V..)  reports  results  differinfr  by  one 
to  two  units  of  percent affe.  depending;  upon  whether  the  dish  stood  at 
the  front  at  back  of  the  shelf  of  an  electrically  healed  oven  «)f  the  Freu  j 
type.  He  also  states  that,  in  such  an  oven  set  for  100°t].,  he  has  observed 
variations  from  !)7  to  1()3*C.  in  a  calibrated  thermomeirr  laid  liori- 
zontally  on  the  shelf  with  its  bulb  in  the  back  left  corner.  Such  observa- 
tioiM  are  sugftestive  of  the  need  for  further  improvement  of  the  apparatus 
available  for  the  determinaticm  of  moisture  by  km  ot  wdj^t  by  (hrying. 

The  points  indicated  for  study  under  this  head  were: 

(1)  Comparison  of  drying  at  70°C.  in  a  vacuum  oven  and  at  lOO'C. 
in  a  water-jacketed  or  electrically  heated  «iven. 

(2)  Quantity  of  sample  to  be  used. 

(3)  Spreading  material  —sand,  pimiice  or  asbestos— and  in  the  case  of 
sugars,  omission  of  spreading  material. 

EXPERIMENTS  AT  100°G. 

Dawson  made  preliminary  experiments  upon  a  standard  (>'■>  per  cent 
by  weight  solution  of  cane  sugar,  prepared  by  shaking  together  at 
'MfC...  70  grams  (tf  water  and  130  grams  of  commercial  extra  fine  granu- 
lated pure  cane  sugar,  previously  ground  lo  pass  a  lO-mesh  sieve,  and 
dried  for  16  hours  at  100  to  110°C.  The  sugar  used  gave,  after  the 
drying,  a  polarimeter  reading  d  99.8°  Ventzke.  The  s(rfatbn  obtained 
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had  u  r.  fra<  liv..  index  nf  I. ».-,(»()  at  JS^C.  as  inpimuml  by  the  AhM 
r«'fra(  t(.n.oler.  liy  (mh-iIik-s  tables  sueh  a  sohition  eontains  «4  W  per 
cent  of  sugar.  The  results  obtain^  by  drying  2  grams  of  this  solutioo. 
phis  10  of  wal.T.  .11  a  Kliiss  .  lyslallizinK  dish  r..r,  vm.  in  diameter  and 
.J  I  in.  Iu«h  in  a  Freus  ..i«  trie  oven,  set  fw  100°C..  fw  exaeUy  4  huui  ^ 
were  as  follows: 

Table  4. 

Mokiurt  dtkrmilMd  by  difftfttU 

(AMimt,  i.  A.  OmMM.) 


HA  tr.K)  «l. 
••MITTKIl 

»\mvi  K  mm  IS 

IJH«M.'  «  ll>-W*M|IID 
Ki.MIKIl  muHU 

lOKIiTKb  CMMrmmUl 

I'.nK^TiiH 

1  

prrrrni 

:i(i.M 
:io.s'.» 
•_'(»..sc> 

Itrr  rrnl 

.il.lJ 

.'Ui.lU 

:{«.iu 
35.02 

2  

3  

4  

The  sand  us.  <1  was  fine  emuigh  U>  pass  a  20^ne8h,  bat  not  a  -W-rnesh 
sieve     I  was  stirred  at  the  beginning  of  the  exfieHment  and  after 

1  and  2  homs. 

In  the  .ase  of  asbestos  No.  2,  It  was  observed  that  the  spreading 
material  v  as  not  m  coafaf  t  with  more  than  half  of  thr  bottom  of  the 
dish  and  evidently  some  of  the  solution  was  not  distril.iit.-d  ov.  r  lli..  (il„.r. 

Dawson  infers  from  his  results  that  drying  with  sand  lor  4  hours  with 
stirnnn  K'ves  approxiinal.  ly  accurate  results,  though  possibly  an  addi- 
tional 2  hours  would  be  better,  and  that  dryirifj  with  asbestos  for  4 
hours  gives  results  about  0.5  per  cent  higher  ll.an  true  results.  He 
hopes  to  continue  his  investijration. 

Van  Zoeren,  interpreting  the  term  "to  constant  woiKht"  literally 
endeavored  to  reaHze  an  absolute  constancy,  or,  at  least,  one  not  exceed- 
ing a  change  of  0.01  per  cent  of  the  original  weight  per  hour.  Finding 
in  ha  experiments  on  Sirup  No.  1  at  lOOT.  that  su.  h  constancv  was 
not  obtainable  within  less  than  40  hours  at  100°C.,  he  made  his  lirst 
weighuifjs  ..n  the  other  sirups  after  30  hoars,  his  second  after  40  hours 
and  his  third  after  .".0  h.nirs.  These  experiments  w.mv  made  with  a 
small  electrically  heated  oven  of  Sargent's  make,  an  oven  exhibiting 
much  ^M-eat.  r  variationgof  tempenrtare  than  the  Freas  oven.  Aluminium 
dishes  7  e,n.  in  diameter  and  l.S  cm.  in  depth  were  used  in  son,,. ,  ases 
and  dislies  of  (5.0  cm.  X  1.5  cm.  in  others.  The  sand  was  washed  with 
h>^lr(Khloric  acid  and  ignited.  The  asbestos  was  tremolite,  su.  h  as  is 
ordinarily  used  in  (;o(«  h  crucibles.  In  all  cases,  o  grams  of  sirup  were 
weighed  in  a  sugar  dish  and  transferred  to  the  tared  dish  with  a  smaU 


162  AMKiaATioN  or  omcuL  AOMctaniiuL  cHXMBm  [Vol.  IV,  No.  i 

qvmtity  of  dUtilled  water.  The  rfHulU  ut  4u  lunirH  art-  «ivrn  in  Table  3. 
Whh  <tiio  «'\ri  |(iii>ii.      \  show  lower  porcratanea  of  dry  matter  tkra 

were  ohtiiini-ii  l)>  lh<-  n'tVarlomi-tiM-  hut.  coiiNidt'ring  the  lonf  parkid  ol 
ticuliiiK,  the  tlillrri-iii  cs  un*  reinui  kably  miiuII. 

T»Hi>.  r,. 


Ih'IrnnimilioH  of  dry  mallrr  in  lirup*. 
(  Aiiuly>l,  li.  J.  VanZawm.) 


Mmii  Mnnn 

IMIII  l>  III  Hill  K>  \t  lllll*C. 
1  .MIIKN  *TMII«|.Hklll<:  PMOWtJM. 

■ruABUMj  lunuuAi. 

liKlhll  loo  Hill  HI  %T  70  ( 
1  NUt.n  RKDMIfcll  n<KiMt  nK. 

OUT 

•  « 

uriuc- 

2  

AvcraKi'  

3  

Average  

06.84 
66.79 

»Ml.fl2 
06.0U 

67.0U 
67.76 

ptmtt 

67.42 
67.78 

67.36 
67.34 

(W.29 
08.24 

66.81 

tU.s'J 
l>4.98 

66.66 

(■>.").  i  s 
04.71 

67.73 

til. so 
M.09 

67.60 

tiJ.lK) 
(i4.S7 

«7.3« 

0,'i.l9 
tM.70 

08.27 

(m.l2 
04.32 

67.37 
65.04 

»14.»4 

07.06 
67.25 

04.95 

67.01 
67.06 

64.7/5 

06.80 
67.52 

04.H9 

67.32 
67.05 

ti4.9H 

00.99 
67.11 

0.5.22 

07.82 
67.40 

(1.').04 
f.7.34 

67.15 

67.03 

67.16 

67.06 

67.64 

67.34 

Tablk  0. 

Mton  varMion*  of  indieidtuti  resulh  by  drying  from  refrtirlomrirr  remlit. 


HAHPLe  .Ml  HbEII 

AT  IIX)" 

AT  70° 

■PiieAui>u 
MAtUIAI. 

AT  I(K)» 

AT  70" 

1  

*0.21 
*0.29 

±o.:w 

*0.42 
^0.30 

.XsIm'sIos 

Sand 

Pumice 

-0.28 
*0.43 
*0.34 

*0.23 

2  

3  

The  drying  experiinonts  conducted  by  the  writer  un  siriip,s  at  100°C. 
were  confined  to  a  single  series  in  which  a  reboiled  and  coUon-wooi 
fdtered  sample  of  Sirup  No.  1  was  dried  on  the  thri-e  spreadin),'  luateriab 
and  samples  of  Sirup  No.  2,  also  rebtiiled  and  refiltered.  were  dried  on 
asbestos.  AH  the  portions  were  dried  at  once  in  tlie  same  Sargent  oven 
that  Van  Zoeren  used,  and  the  weight  of  saiiiph  aiid  method  of  weighing 
were  the  same  as  his.  For  Sirup  No.  2  and  for  the  .second  of  each  pair 
(tf  duplicates  on  Sirup  No.  1.  7.5  cm.  aluminium  dishes  were  used.  In 
all  cases,  the  drying  was  more  rapid  in  the  7.5  cm.  than  in  tlw  6  cm. 
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dkh.  WHghiniH  w»'n«  inad<>  afti'r  5.  7.  S.  9.  lo.  1 1.  1 1  atiil  Hi  hmns.  fn 
thi»  final  2  hfnir*  nf  HryifiR  thf  lims  of  wrij/hl  |M  r  hour  mis  l»  >>.  ihun  O.l 
|M  r  n-nl  in  ail  the  7.r»  «  in.  dish«  s  and  in  ,  i  (i  ctn.  cli^hi-H  i>xr«>pt  the  om 
in  whk'h  Simp  I  wuh  driod  mi  iisIm  sIls.  hi  Ihnf  dish  and  |h<>  tw»> 
pumiro  di(*hi'<  the  |M>ri<>titHg<>H  of  rfsidiio  at  iho  end  «»f  lUv  Hi  houm 
woro  dwiilt  tllv  hi»iht>r  than  th(»H«>  di>diif<>d  trtm  tht>  tftrwUmu^  obser- 
vationN.  Thf  nlhrr  aslM-slos  pntlion  .iik!  Mi.-  Iwh  portions  dried  on  saiul 
jjavf  ri'sults  u<  t  oidinK  «  Ium  Ij  wilh  llif  rt  frurU,iii<>lri(-  itidicutiun  (Tabic 
7).  <  »n  ihc  uihnr  hand,  the  two  riru|M  prt^MnHi  from  8ampl«  No.  2  and 
•Irit'd  on  ji^Ih  ^tos  lanr  rrsnHs  for  dry  niit'ti  r  which.  v\n\  at  Ihf  end  of 
5  hourti"  .iryiiij.'.  w,  ri'  lower  thuu  lh«»s«'  derived  from  lh<^  rffruitunieter 
rea^HP.  (kimti*]  rinit  the  {nad(H|HBtf>  rontrol  of  rontftkHH.  the  dis- 
cordatu  e  of  thr  i.  Milts  nl.tairird.  and  the  fac  t  that  the  sirups  nsed  were 
not  the  ori»{iiiHl  ro|lalMiruli\e  suniplcH,  tl  d<M>.s  not  appear  worth  while 
to  bunfen  the  repeat  with  Hm  details. 

Tam.r  7. 

Dtkrminalkm  qf  iry  mUlfr  in  n  imimml  samite  «/  Sirup  No.  t  (IS  houn  al  1WC. 

under  utnunphtrie  prtuun). 
(Kmtim.  t.  r.  Smb.) 


MCMUM 

•MB  or  MM 

unnavB 

fM. 

H.O 
7.6 
6.0 
7.8 
.0 
5 

prr  ttnl 
(17.21 

66.06 
67.86 

67.30 

Siiiul  

66.70 
66.62 
06.79 

Siinil   

One  pdnt,  however,  must  be  raratlcHied.  A'^onp  the  fifty  weighings 
made  after  the  ninth  hour  of  dryiri  •  i  •>  less  fh  n  iweive  showed  in- 
crease of  weight,  instead  of  a  decrecue.  As  the  dishes  were  always 
covered  during  the  weighings  and  as  other  dishes  ccKiled  in  the  same 
desiccator  showed  no  similar  increase,  and,  furthermore,  as  similar 
results  were  later  obtained  with  the  sugars,  the  only  conclusion  to  be 
reached  is  that  simultaneously  with  the  elimination  of  water  some 
chemical  chan-re  (possibly  an  oxidation)  resullirifr  in  an  increase  of  wet^t 
is  taking  place.  This  is  a  question  that  deserves  further  study. 

EXPERUfSmS  AT  70*C. 

The  experiments  at  7()°(:.  were  carried  (ail  in  the  Freas  oven,  a  vacuum 
desiccator  connected  with  a  filter  pump  through  a  laifje  safety-bottle 
being  used  as  the  vacuum  chamber.   In  the  experiments  conducted  b> 
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the  writer,  a  slow  current  nf  air,  dried  by  passing  through  sulfriiiiric 

acid,  was  allowed  to  flow  tliroiiffh  the  chamber,  and  the  pressures,  M 
measured  by  a  mercury  manometer  connected  between  the  safety  bottle 
and  the  vacuum  chamber,  were  from  60  to  160  mm.  Van  Zooren  used 
the  same  oven  and  pump  but  a  lar;;er  desiccatw  and  admitted  no  cur- 
rent of  air.   lie  did  not  measure  the  pressures. 

Van  Zoeren's  results  at  the  end  of  100  hours  are  given  in  Table  5.  The 
avera^'e  results  are  closer  to  the  refraclometer  indications  than  are  those 
obtained  by  drying  40  hours  at  l')0°C.  But  when  the  individual 
results  are  examined,  as  is  done  in  Table  6,  there  is  but  little  choice 
between  the  two  metiiods. 

The  only  experiment  conducted  by  the  writer  with  sirup  at  70°C.  was 
made  with  a  reboiled  and  cotton-wool  lUtered  portion  of  Sample  No.  3. 
This  gave  66.04  per  cent  of  total  soKds  by  the  refractometer,  and  the 
residues  after  18  hours'  heatinj;  (which  did  not  result  in  absolute  con- 
stancy) were  GG.18  and  GC.oi  per  cent  in  two  7.5  cm.  dishes,  and  66.40 
per  cent  in  a  6  cm.  dish. 

W  ith  su^'ars.  constant  weight  was  realized  by  lioth  experimenters  in 
about  AS  hours  but  results  were  nf)t  concordant.  These  results,  as  well 
as  those  oDtained  with  the  sugars  at  100°C..  are  omitted  on  account  of 
such  disccffdance. 

WINTON  LEAD  NUMBER. 

The  points  indicated  for  study  in  reference  to  the  Winton  method 

were : 

(.1)  The  adv  isability  of  substituting  25  grams  of  cane  sugar  sirup  for 
the  few  drops  of  acetic  acid  in  the  Uank  determination'. 
(2)  The  advisatnlity  of  reducing  the  results  to  the  dry  matter  basis*. 

The  results  of  the  collaborative  work  are  shown  in  Table  8.  The 
basic  acetate  solution  was  prepared  from  Home's  salt.  In  the  experi- 
ments conducted  by  the  writer  the  acetic  acid  blank  was  treated  with 
a  few  drops  of  2N  acetic  a<'id.  On  dilutinj;.  slight  clouding  ensued,  but 
the  weights  of  lead  sulphate  obtained  by  precipitation  after  settling  were 
practically  identical  with  those  obtained  from  the  cane  sugar  blanks, 
which  remained  cjuite  ch-ar.  \  an  Zoeren.  who  added  enough  acetic  acid 
to  prevent  precipitation,  obtained  2.2  mg.  less  lead  sulphate  from  these 
Manks  than  from  the  cane  sugar  blanks. 

The  results  may  be  interpreted  as  slightly  favorable  to  the  use  of  the 
cane  sufjar  sirup.  This  has  also  a  lofiical  advantage  over  acetic  acid,  in 
that  the  substance  added  is  identical  with  that  which,  in  tiie  case  of  the 

'  J.  Ind.  Eng.  <:hrm.,  11(13,  S:  !M>7. 
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TAStB  8. 

CoUaboralive  rttutU  on  H'mion  leorf  number. 


HAHPLE  NUHBlia 


VmiZomb 


CANB  ■UOAH  MJUm 

Van  Zaarao 

SoaB 

1.92 

1.89 

1.94 

1.89 

1.93 

1.88 

1.88 

1.89 

1.79 

2.07 

1.91 

2.08 

1^ 

2.08 

2.99 

2.29 

2.91 

2.31 

2.95 

2.47 

2.47 

2.39 

2.33 

2.50 

2.30 

2.47 

2.31 

2.49 

2.45 

2.43 

2.48 

2.40 

2.47 

2.42 

2.50 

2.39 

2.47 

2.36 

2.52 

2.38 

1.82 
1.84 
1.83 


1.73 
1.81 
1.77 


About  0.01  per  cent 


2.90 
2.82 
2.86 


2.23 
2.22 
2^23 


lower  than  with  the 
cane  sugar  blank 


2.36 
2.38 
2.37 

2.41 
2.38 
2.39 


maple  sirup,  provonls  the  precipitation  of  the  basic  acetate.  If  it  were 
adopted,  the  directions  would  be  to  make  a  blank  determination.  usin<; 
25  cc.  of  a  pure  cane  sugar  sirup  (sp.  gr.  1.320)  in  place  of  the  maple  sirup. 

The  question  of  the  adv  isability  of  abandoning  the  reduction  of  Winton 
lead  numbers  to  the  dry  basis  is  one  which  does  not  permit  of  solution 
upon  the  basis  of  work  on  a  few  samples.  The  reduction  to  dry  basis  was 
not  a  part  of  the  original  method  of  Winton  and  Kreider*  and,  as  has 
been  showii  by  Snell  and  Scott^,  the  range  of  variation  of  wet  basis 
Winton  numbers  in  genuine  maple  sirups  is  narrower  than  that  of  the 
dry  basis  numbers.  The  wet  basis  number  is  therefore  a  sharper  crite- 
rion for  the  detection  of  adulteration  than  the  dry  basis. 

Sherwood  favors  the  retention  of  the  reduction  to  dry  basis  on  the 
grounds  that  the  difference  of  range  is  not  great;  analyses  of  maple 
|m)dacts  published  by  the  Bureau  of  Chemistry  and  certain  other  in- 
vestigators and  frequently  used  as  bases  of  comparison  are  stated  on  the 


>  J.  Am.  Chem.  Sae.,  1900.  28:  1204. 
*J.  lad.  Smt.  Clum. .  1913. 9:  Wf. 
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dry  basis,  and  to  discontinue  the  calculation  of  the  Winton  number  to 
dry  basis  would  tend  to  cfHifiisifHi.  C^raiiMis  have  not  been  exfwessed 

by  other  loUuborutors. 

The  directions  of  the  Winton  lead  method  should  be  closely  followed 
to  iiisiirt'  correct  results.  The  siifiar  solution  must  not  be  warm  nor  can 
it  ho  poured  into  the  lead  siibacetate.  The  following  parallel  results  on 
Sample  No.  5  illustrate  this  point: 

Table  9. 

Ddvminatitm  cf  lead  mmber  on  Samfde  No.  5. 


DBacnipnon  or  lunioo 


Hogiiliir  nii'thod . 


25  cc.  of  Mubacctate  solution,  invasurvd  into  u  llusli,  sirup  added  and 
washed  in  with  wiiter  


2.69 

The  diluted  sirup  heatt^d  to  60°C.  and  the  subacetate  nddcd  J.'Jti 


LEAD  nuMnii 


2.49 


CANADIAN  LEAD  NUMBER. 

The  Laboratory  of  the  Canadian  Inland  Revenue  Department  has 
for  many  years  used  this  value  as  the  chief  criterion  for  the  discrimina- 
tion of  genuine  and  adulterated  maple  products.  The  directions  for  its 
determination,  as  approved  by  A.  Valin  of  that  laboratory,  are  as  follows : 

Weigh  the  quantity  of  sirup  containing  25  gmins  at  dry  matter,  tranrfer  to  a  beaker, 
add  50-75  cc.  of  water,  boil  gently  for  2-3  minutes,  transfer  to  a  100  cc.  iladt,  ooei  and 
make  up  to  the  mark. 

Pipette  20  cc.  of  this  sululiun  into  ii  large  test  f  ul)e,  add  2  cc.  of  lead  Rubacetate 
solution  (sp.  gr.  l.'Jti)  and  mix.  \lluw  to  stand  2  hours,  filter  throi^  a  tared  Goocb, 
wash  four  or  five  times  with  Ixjiliuft  water,  dry  at  100°C.  and  weigh.  Multifrfy  the 
weiftht  of  the  dry  precipiliite  Itv  20. 

The  points  indicated  for  study  were: 

(1)  The  advisability  of  weighing  25  grams  <^  wrap  iintead  of  the 
quantity  of  sirup  containing;  2.")  prams  of  dry  matter. 

(2)  The  necessity  for  boiling  the  diluted  sirup  if  all  samples  ha\e  been 
boiled  in  the  preparation  for  analyas. 

(3)  The  advisability  of  substituting  1.25  for  1.23  as  the  density  of  the 
subacetate  solution. 

(4)  The  advisability  of  defining  the  volume  of  wash  water  and  allow- 
ing more  license  as  to  temperature'. 

(5)  Variations  between  duplicates. 

The  collaborative  results  are  given  in  Table  10.  Van  Zocren  and  the 
writer  used  a  subacetate  solution  (sp.  gr.  1.25)  prepared  from  Horne's 

■  J.  Ind.  Bttt.  Ckrm..  I0I3.  9:  996. 
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salt.  They  also  used  a  100  cc.  beakw  in  {dace  of  the  large  test  tube. 

The  suljacetate  solution  was  added  from  a  burette.  The  writer  washed 
the  aulution  as  directed  without  close  attention  to  the  quantity  of  wash 
water.  Van  Zoeren  always  washed  the  sohition  with  exactly  100  cc.  of 
boiling  water.  It  should  be  noted  that  the  mat  of  asbestos  in  the  Cioorh 
crucible  in  this  determination  needs  to  be  heavier  than  for  most  other 
precipitates.  Inattention  tc  this  detail  and  to  the  exact  volume  of  the 
wash  water  may  possibly  account  for  the  inferior  agreement  of  the 
writer's  duplicates  as  compared  with  those  of  the  other  collaborators. 

Table  10. 


'  '//ofanrfwe  results  on  Canadian  lead  number. 


WWiVJIW  VvOTvr  MEW 

CiUCtn.A1IMa  TO  MVMMB 

m  i  ■■■■■  M  Ml  iMa  w 

Valia 

Van  Zoeren 

SmB 

Van  Zoarea 

I 

2.20 

2.51 

2..55 

1.96 

2.24 

2.57 

2.04 

1.93 

2.20 

2.49 

2.28 

1.74 

2.18 

1.68 

2.20 

2.52 

2.29 

1.83 

4. . 

2.22 

2.52 

2.24 

1.89 

2.22 

2.48 

2.23 

1.72 

2.08 

2.22 

2.19 

2.50 

2.24 

1.71 

2 

3.22 

4.04 

4.30* 

3.76 

3.24 

4.01 

3.94 

3.56 

3.16 

4.07 

3.59 

3.40 

3.10 

3.73 

3.46 

3.19 

4.01 

3.76 

3.54 

2.84 

3.12 

3.12 

2.83 

2.74 

3.15 

3.35 

2.80 

2.70 

2.77 

3.14 

3.24 

2.83 

3.22 

3.31 

3.,52 

3.10 

3.06 

3.36 

3.42 

3.08 

3.10 

3.32 

3.18 

3.20 

3.32 

3.16 

3.14 

3.33 

3.47 

3.15 

6. 

3.16 

3.32 

3.33 

3.07 

3.14 

3.29 

3.23 

3.17 

3.08 

3.06 

3.11 

3.31 

3.28 

3.12 

*  Not  iadudad  ia  avenge. 
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Valii)  admits  that  it  would  b<'  more  convenient  to  weigh  25  grams  of 
sirup  instead  of  25  grams  of  dry  matter,  trat  states  that  the  LaboraUHry 
of  the  ('aiindiun  Inland  Revenue  Department  follows  the  other  pro- 
cedure in  order  to  have  a  uniform  standard  for  sirup  and  sugar.  In  the 
process  of  this  association  in  whicfa  the  stti^  is  converted  into  urup  for 
analysis,  this  object  is  attained  in  another  way,  and  the  only  objection 
to  adopting  the  prixedure  with  25  grams  of  sirup  is  that  the  results  so 
obtained  would  not,  even  after  reduction  to  a  dry  liasis,  be  comparaMe 
with  those  which  the  Laboratory  of  the  (Canadian  Inland  Revenue  De- 
partment now  publishes.  On  the  other  hand,  they  would  be  comparable 
with  the  results  which  that  laboratory  has  published  upon  a  large  num- 
ber of  fienuine  sirups'.  This  is  not  made  clear  in  the  publication  itself, 
but  in  answer  to  an  inquiry,  the  Chief  Analyst  advised  the  associate 
referee  under  date  of  February  17,  1913,  that  the  lead  deteiminations 
were  inade  on  5  grams  of  the  sirup,  and  the  results  were  later  calculated 
to  a  dry  basis. 

The  wide  difference  which  usually  exists  between  dry  basis  results 
obtained  with  the  use  of  a  definite  wei^'hl  of  sirup  and  those  obtained 
with  the  (luanlily  of  sirup  containinj:  that  delinile  wei<;ht  of  dry  matter 
has  been  poiiilecl  out  by  Snel!  :uid  Scott-  and  is  further  illustrated  by 
results  obtained  by  \  an  Zoeren  on  the  present  collaborative  samples, 
parlictilarly  on  Samples  1  and  4  (Table  10).  In  all  cases,  his  results, 
using  25  grams  of  sirup,  are  lowc.  than  those  using  25  grams  of  dry 
substance.  This  is  consistent  with  the  work  of  Snell  and  Scott  and  is 
what  one  would  expect  in  view  of  the  -olvent  action  of  sugar  upon  the 
precipitate.  It  is  notable,  however,  that  in  four  instances  out  of  six,  the 
resoHs  m'lih  25  grams  of  sirup  are  equal  to  or  greater  than  Valtn's  results 
obtained  with  the  use  of  25  grams  of  dry  substance.  This  is  doubtless 
only  a  detail  of  the  more  general  fact  that  \  alin's  results  as  a  whole  are 
lower  than  those  of  the  other  coUaboratcHS.  Whether  tbb  is  due  to  a 
(liirerence  in  the  lead  snbacetate  S(dutic«l8  used,  or  to  some  variatiiHI  in 
the  procedure,  is  not  known. 

The  only  results  bearing  on  the  question  of  the  necessity  of  boiling 
ttic  diluted  sirups  when  they  have  been  previously  boiled  in  the  prepara- 
tion of  the  sample  are  those  of  the  assm-iate  referee  on  Sirup  !Vo.  2.  A 
portion  of  this  sirup,  prepared  for  analysis  by  boiling  to  1()4°C.  and 
ffitering  through  cotton  wool,  gave  3.00  and  8.50  as  the  Canadian  lead 
number  w  ithout  reboiling,  and  3.22  and  3.44  when  the  sirup  was  reboiled 
after  dilution. 

Valin  is  of  the  opinion  that  the  use  of  subacetate  solution  of  specific 
f:ra\it\  of  1.2.")  instead  of  1.2()  would  make  no  difference  in  the  results. 

>  Can.  Lab.  Inland  Rev.  Dent.,  BnB.  13B:  (tStl). 

>  J.  /nrf.  £n«.  Chem.,  1913. 9:  987. 
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Since  the  fwmer  strength  is  now  cdiimionly  used  in  clarifyinfi  for  the 
polariscopo,  its  use  is  to  be  rerommendcd  on  the  score  of  convenience. 

Further  study  on  the  Canadian  lead  method  is  strongly  recommen^ 
since  this  method  is  so  simple  and  possesses  the  advantage  that  in 
adulterating  with  refined  sugar  the  values  fall  off  more  rapidly  than 
the  percentage  of  maple  sirup'. 

ASH  VALUES. 

\  an  Zoeren  and  the  writer  have  done  consideraUe  work  on  the  ash 
values  but  as  no  resuUs  from  coUaboraturs  were  received  oar  results  are 
reserved  for  later  puMication. 

OTHHl  METHODS. 

The  elec  trical  conductivity  methcHl''  should  be  further  tested  before 
it  receives  orticial  recognition.  It  is  a  \ery  simple,  rapid  test.  In  i  .• 
writer  s  laboratory,  it  'las  /iwn  results  of  a  raorf5  restricted  range  in 
geiuiine  sirups  than  any  of  the  recognized  methods.  For  collaborative 
purposes.it  might  perhaps  he  well  to  dilute  the  sirups  to  a  more  definite 
sugar  content  than  is  directed  for  the  rapid  test,  but  whether  the  increrae 
of  accuracy  would  compensate  for  the  loss  of  tim(  is  u  point  that  v  ould 
require  study. 

The  volumetric  lead  method'  has  not  given  saiisfaciory  results  with 
the  present  samples.  With  sirups  of  high  quality,  there  is  sometimes 
nx>m  ffx  differewje  oS  tqnnion  as  to  the  jotting  of  the  graphs. 

RECOMMENDATIONS. 

It  is  recommended — 

(1)  That  work  on  the  preparation  of  the  sample  be  continued  with  a 
view  to  revision  of  the  directions. 

(2)  That  cdfaborative  work  be  done  on  the  W  inton  lead  r>umber. 

(3)  That  the  Canadian  lead  number  ami  aHidnc»ivity  value  maUuids 
bo  further  studied  collaboratively  with  a  view  to  their  adoption. 

(4)  That  work  on  the  determination  of  moisture  and  ash  be  resumed 
when  these  t<^«c»  are  under  stody  in  niamce  to  o«h«  saototee 
products. 


1  J.  Ind.  Sng.  Chtm.,  IMS  9i  005. 
i/frirf.,  1910.  S:33t. 

>  ihu..  ioi«,  >i  aa. 


